This article estimates levels and identifies trends in the profitability of capital in a broad sample of developed, developing and post-communist transition economies making up over 80% of global output. The underlying distributional and efficiency determinants of profitability are considered in the Marxian analytical framework. For the period of 1995-2007 leading to the Great Recession, our estimates indicate a trend towards convergence of national profit rates largely driven by the convergence of profitability in developing and transition economies. During this period, the level of profit rates in all groups of countries experienced growth with the global capital-weighted rate of profit increasing by approximately 50%. The main contributor to this growth in all groups of countries was the increase in average productivity of capital, measured by output-capital ratio. In developed and transition economies, the increase in profit shares of national income and the decline in the relative price of capital goods also contributed to profitability growth. In the same period for developing countries, profit shares and relative prices were relatively stable.
Introduction
The 'labour-share squeeze' of the 1980s, 1990s and 2000s has created favourable conditions for the long-term increase in the profitability of capital. A large number of studies done in both mainstream and heterodox tradition (Duca, 1997; Glyn, 1997; Poterba, 1998; Wolff, 2003; European Central Bank, 2004; Duménil and Levy, 2011; Cette et al., 2011 , Katsimi et al., 2012 Basu and Vasudevan, 2013) confirm the increase of profit rates in most developed countries between the early 1980s and the start of the global recession of 2008-9. However much less is known about the levels and trends of the return on capital (ROC) in developing and post-communist, transition economies.
This article seeks to address this omission by providing estimates of recent ROC trends and levels for all countries where sufficient data are available. We also estimate the aggregate 'global' return on capital. Our sample includes 25 highly developed countries (HDCs), 29 less developed countries (LDCs) and 23 transition economy countries (TECs). During the 1995-2007 study period, their combined GDP made up between 83% and 89% of the world's total. This period is used due to data availability and to include post-communist countries, most of which transitioned to market capitalism in the 1990s.
The level of aggregate profitability is one of the central issues in the studies of economic growth and capital accumulation. Through its link to the division of national income into profit and labour shares, the average ROC reflects the balance of distributional relations. At the same time through the connection to the output-capital ratio, it also reflects the technological level and efficiency of production (Marx, 1867 (Marx, [1967 ; Kaldor, 1956 Kaldor, , 1963 Robinson, 1962; Kalecki, 1971; Weisskopf, 1979; Poterba, 1998 , Wolff, 2003 Mohun, 2009; Duménil and Levy, 2011; Basu and Vasudevan, 2013) .
Economists starting with Adam Smith and David Ricardo posited that competition between producers should lead to equalisation of profit rates (Smith, 1776 (Smith, [1976 ; Ricardo, 1817 Ricardo, [1975 ). Marxian analysis has developed these insights in its theory of competition. In it, intra-and inter-industry capital mobility constantly modify prices of production, leading to the convergence of average profit rates (Marx, 1967; Duménil and Levy, 1987 , 2002 Vaona, 2011 Vaona, , 2012 . Applied to the global economy, this theory would predict that accelerated accumulation of capital in fast-growing developing countries (emerging market economies) and massive increase in international capital flows should have resulted in a trend towards convergence of the ROC across countries. More specifically, in developed countries, net capital outflows and relatively slower investment ought to have led to higher returns to capital. In developing economies, net capital inflows and fast growth of domestic investment should have increased competition amongst capital owners, implying a decline of returns to capital. However, most of the existing studies of capital profitability in less developed economies (Bigsten, 2000; Banerjee and Duflo, 2005; Izyumov and Alterman, 2005; Bai et al., 2006; Lu and Gao, 2009; Udry and Anagol, 2006; Marquetti et al., 2010; Jetin, 2012) report ROC there to be significantly higher than in developed countries.
Whilst aligning closely with Marxian approach, our article is an empirical investigation of a general principle of profit rate equalisation that is also accepted in the neoclassical tradition. The neoclassical approach posits profitability equalisation as a part of equilibrium in the framework of perfect competition. In the Marxian literature, it is viewed more as a tendency.
Marxian theory's focus on profit rate and its role in capitalist accumulation has generated a detailed analysis of profitability equalisation (see, for example, Shaikh, 1980; Glick and Ehrbar, 1988; Lévy, 2002, 2011; Vaona, 2011 Vaona, , 2012 . Some of the recent Marxian literature has differentiated between the convergence and the gravitation of profit rates with the former referring to gradual movement of previously different profit rates towards some common average and the latter describing fluctuation of profit rates around some common value (Vaona, 2011 (Vaona, , 2012 . In our study, we focus on the convergence of profit rates. The novelty of this approach is in examining whether profitability equalisation, typically tested in intra-and inter-industry context, can also be detected in the cross-country comparison of macroeconomic profit rates.
Whilst empirical investigation of national profit rates and their possible convergence is the main goal of this study, our other goal is to evaluate ROC trends in the groups of countries and in the world economy as a whole. Using the standard decomposition of the ROC into its distributional and technology-efficiency factors, we also analyse the key drivers of profitability: profit shares, capital efficiency and relative prices. To preview our main results, we detect a trend towards cross-country convergence of profit rates, determined primarily by the convergence of profit rates in developing and transition economies. However this convergence is far from complete as average ROC in developing countries still remains significantly higher than in the rest of the world. Over the period of study, the average ROC increased in all three groups of countries. In LDCs, it was driven almost exclusively by the secular growth of capital productivity, whereas in HDCs and TECs, profit shares growth and the decline in the relative price of capital goods also contributed to the ROC increase.
The article is divided into five sections. Following this introduction, Section 2 discusses methodological and data issues. Section 3 presents estimates of profit rates, profit shares, output-capital ratios and price-related determinants of ROC. In Section 4, we analyse the convergence of national profit rates and estimate the aggregate 'global' ROC. Section 5 concludes.
Methodological and data issues
Define the average national rate of return on capital as:
where П is profits and K n is the measure of capital stock, all expressed in current prices. Following standard decomposition of ROC (Weisskopf, 1979; Moseley, 1988; Poterba, 1998; Levy, 2002, 2011; Wolff, 2003; Caselli and Feyrer, 2007; Ferreira, 2011) , it can be presented as:
where Y n is total nominal GDP, S K is the share of capital incomes or profits in GDP, Y/K is the output-capital ratio measured in constant prices and P Y /P K is the relative price of capital measured as a ratio of the GDP price deflator to the index of investment-goods prices. The price multiplier term indicates how expensive components of capital are compared with all other goods and services when measured in local prices. Based on eq. (2) we can interpret national ROC as a product of distributional factors reflected by profit shares S K , technology and efficiency factors measured by the output-capital ratio Y/K and pricing factors reflected by the P Y /P K ratio.
All variables used in the estimation of ROC (profits, output, capital stock) are for a national economy as a whole, including both public and private sectors. From a Marxian perspective, the main argument for using the 'whole economy' approach is that in a capitalist economy, public sector firms serve to maintain the dominant mode of production and therefore are capitalist in nature. As such, their assets and profits should be counted in the national rate of profit. For example, transportation and communication networks of a country can be publicly owned and operated and may report low or no profits. However, existence of these firms clearly contributes to private sector profitability. That said, it is also true that compared to their privately owned peers, public firms have a weaker incentive to maximise profitability. Therefore one can hypothesise that, other things being equal, a country with larger public sector should have a lower national rate of profit. Similarly, privatisation generally should bring about an increase in the overall rate of profit. Recent studies, done on the level of individual firms or industries, provide some support for the latter argument (see, for example, Meggison and Netter, 2001; Kikeri and Nellis, 2004; Azamat et al., 2012) . 
Data for profit shares
Data for the computation of profit shares are derived using the United Nations National Accounts Statistics (UN-NAS, 2012). In this database, gross national income of countries is reported as the sum of the following components: compensation of employees (including benefits) paid by corporate and government-owned enterprises (W CG ), gross operating surplus (gross profits) of these enterprises (П CG ), gross value added of private unincorporated enterprises (VA UE ) and indirect taxes corrected for subsidies on production and imports (T ind ):
Whilst the first two components of the GDP, П CG and W CG , qualify as profits and labour income respectively, the third, VA UE , is a combination of both. The output of the unincorporated enterprises (UEs) is a relatively small part of the GDP in HDCs but can be very large in LDCs and TECs, making up to 50% of GDP.
Based on eq. (3), one can compute the total of profit-type incomes as a sum of П CG and profits in the UE sector. However profits and labour income in the UE sector are not reported as separate items by the UN or other international agencies. In some studies, the UE output is allocated between profits and labour incomes using a specific ratio, such as one-third profits and two-thirds wages (Johnson, 1954; Poterba, 1998; Krueger, 1999; Guscina, 2006; Jayadev, 2007) . In our estimates, we use the more detailed approach developed by Gollin (2002) and often used in studies of national income distribution (Bai et al., 2006; Caselli and Feyrer, 2007; Valentinyi and Herrendorf, 2008; Zuleta, 2008; Jetin, 2012) . This method assumes that UE output is divided between capital and labour incomes in the same proportion as in the corporate sector. Although still arbitrary, this method has the advantage of providing country-specific anchors. Thus for actual computation of profit shares, we use the following formula:
where П UE stands for (the unknown) profits of UE sector. Estimates of capital shares based on eq. (4) are possible only if one knows the output of the non-corporate sector of the economy, VA UE . However some countries do not report UE output and count it as a part of gross operating surplus. For this reason, the sample of countries included in our investigation (77) contains either countries that directly provided data on UE sector output (core sample of 57 countries) or countries for which it can be estimated.
Data for output and capital stock
The second component of ROC estimation formula (2), the capital-productivity variable (Y/K), is the inverse of the capital-output ratio. In the numerator, we use GDP at purchasing power parity (2005 PPP$) from the World Bank database. To estimate K, we follow the standard perpetual-inventory method based on data for annual investment (Fraumeni, 1997; Katz and Herman, 1997; Larson et al., 2000; Bohm et al., 2002; World Bank, 2006) . The value of fixed capital in year t is estimated as:
where K t is the capital stock in year t, K 0 is the initial capital stock, I t-n is the fixed investment in year t -n; α is the depreciation rate. K t , K 0 , I t-n are all measured in constant PPP dollars. Investment data are derived from the World Bank (2012). The original data expressed in 2005 PPP$ are adjusted by the price index ratio of investment goods to GDP taken from Penn World Tables (PWT 7.1, 2012) . To estimate the initial capital stock K 0 , we follow standard Harberger (1978) methodology. This approach generates a value of the initial capital stock based on investment, GDP growth rates and depreciation. For this study, the initial year is 1990 and real GDP growth rates and investment spending are averaged between 1990 and 2000. The depreciation rate is assumed to be 6%.
Data for the relative price of capital
The third component of the ROC estimation in eq. (2) is the price ratio (P Y /P K ) that reflects the relative price of investment goods. Including this ratio in the ROC calculation accounts for differences in the relative price of capital and other GDP components measured in local currency. We include this variable because prices for capital goods in many developing countries are reported to be significantly higher than for other goods and services (Eaton and Kortum, 2001; Hsieh and Klenow, 2007) . In nations where this is true, the ROC computed in local currency units would be lower (Caselli and Feyrer, 2007; Mello, 2009) .
The data for P Y /P K are taken from the PWT 7.1 (2012) and adjusted for the relative price of investment in the USA following Restuccia and Uruttia (2001, pp. 118-20) and Karabarbounis and Neiman (2014, pp. 77-8) . The adjustment consists of dividing the PWT relative price of investment in each country by the PWT relative price of investment in the USA and multiplying this ratio by the ratio of the GDP price deflator to the investment price deflator for the USA.
2 The corrected P Y /P K ratio reflects the relative price of investment measured for each country in its domestic prices.
Aggregate indicators for ROC, profit shares and capital productivity are estimated in both unweighted and weighted form. Profit shares are weighted by GDP, whilst ROC, capital productivity and P Y /P K ratios are weighted by the capital stock. Thus the aggregate global weighted ROC is estimated as:
Here ROC t is the aggregate global ROC in year t, ROC it is the ROC for country i in year t and K it is the capital stock of country i in year t measured in PPP dollars. Figures 1 and 2 and Tables 1-3 present data for trends and levels of ROC for developed, developing and transition economy countries between 1995 and 2007. The data indicate a consistent increase of average capital-stock-weighted ROC throughout the period for all groups. For HDCs, the average ROC increases from 0.090 to 0.135 or by 50%. For LDCs, the increase is from 0.148 to 0.205, or by 39%. The increase in ROC is largest in TECs: from 0.095 to 0.172, or by 81% (see Fig. 1 ).
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The relatively slower growth of profit rates in the LDCs compared to HDCs conforms to the profit rate convergence theory and indicates gradual narrowing of profitability gap between developed and developing countries. However, the rapid ROC increase in the TECs, many of which could be considered relatively capital-poor prior to the mid-1990s, does not fit the theory well. The reasons behind particularly fast growth of ROC in post-communist countries deserve a separate investigation.
For the profit rates averaged across the sample period, results largely confirm expectations. The capital-weighted ROC is highest in the LDCs (0.175). In HDCs and TECs, it is much lower at 0.109 and 0.120, respectively. The pattern for unweighted measures of ROC is similar: 0.181 in LDCs versus 0.128 in HDCs and 0.108 in 3 National accounting standards and data-collection techniques in TECs and LDCs are not as reliable as in HDCs. However this should not be a reason for not trying to estimate ROC in countries that represent almost half of global GDP. This problem is partially ameliorated in our study by using the UN and World Bank data where national account statistics are compiled using unified accounting methods. , 1995-2007 TECs (see Tables 1-3 ). More generally, our analysis confirms the inverse relationship between the ROC and the level of development as measured by GDP per capita. Figure 2 and the regression results in Table 4 confirm a statistically significant inverse relationship between ROC and GDP per capita.
Fig. 1. Return on capital (weighted by capital stock) for three groups of countries
Distributional, efficiency and price-related determinants of ROC
Decomposition of ROC into its distributional (capital-income shares), capital efficiency (Y/K) and price-related (P Y /P K ) determinants shows the primary reasons behind ROC differences across countries. In both LDCs and TECs, average profit shares are substantially higher than in HDC economies. For the whole period, the level of GDP-weighted average profit share in LDC (0.538) and in TEC (0.495) are 40-60% higher than in HDC (0.340). The LDCs also have highest values for capital productivity: 0.404 versus 0.342 in HDCs and 0.331 in TECs (see Tables  1-3) . Thus the higher capital profitability in LDCs is attributed to both higher profit shares and higher capital productivity. However in TECs, higher profit shares are offset by lower capital productivity and by the high relative price of investment goods. The average P Y /P K ratio in TECs, weighted by capital-stock, is 0.715. In contrast, in HDCs and LDCs, the average P Y /P K ratios are 0.943 and 0.815, respectively, indicating price levels for investment goods that are closer to price level of other GDP components.
The decomposition of ROC into profit share, capital efficiency, and pricing components helps explain ROC trends (see Figures 3-5) . For all groups of countries, the growth in capital productivity was the main driver of ROC increases during the period. In HDCs, it accounted for 68% of the overall increase in ROC, with the profit share increase and price changes contributing about 16% each (based on data presented in Figs 3-5). In LDCs, increases in capital productivity account for more for more than 100% (107%) of the ROC increase, helping offset the impact of modest declines in profit share and P Y /P K levels. In TECs, the capital productivity increase is responsible (averages of 1995-2007) for most (80%) of the ROC increase, with profit shares and pricing factors contributing approximately 10% each.
The 'global' rate of return and the convergence of ROC
If national borders were removed, what would be the average rate of return on capital in the global economy? The 'global' ROC is a useful variable as it provides a certain unified measure of the performance of 'collective' global capital. From the Marxian perspective, this indicator reflects both the technical efficiency of the global capitalist economy and the correlation of forces between capital and labour owners across the world. The trends and levels for the capital-weighted and unweighted averages of global ROC are presented in Fig. 6 and Table 5 . They show a clear upwards pattern reflecting the increases in profitability established for the three country groups. Over the whole period, the capital-weighted global ROC increases from 0.097 to 0.152, or by 57%, whilst the unweighted ROC rises from 0.105 to 0.169, or by 61%. The average level of capitalweighted ROC for the sample period, 0.122, is about 11% lower than the unweighted ROC (0.137), confirming that capital-rich economies generally have a lower level of ROC.
Decomposition of the global ROC into profit share, capital efficiency and pricing determinants confirms the results obtained for country groups (see Fig. 7 ). In particular, the increase in the global (capital-weighted) ROC is primarily boosted by increases in capital productivity. Between 1995 and 2007, the global output-capital ratio increased by 39%, accounting for almost three-fourths of the global ROC growth. In the meantime, the global GDP-weighted profit share increased by 11%, contributing about onefifth of the global ROC growth. The 5% decline in the relative prices of capital during this period contributed close to one-tenth of the overall growth of the global profit rate.
To investigate the degree of convergence of national ROC, we had to decide which measure is more relevant for estimation of gaps in the ROC. Is it the change in the absolute gaps, or the relative difference in ROC amongst countries? We think both measures are valid. However in studying ROC convergence, the focus of our investigation, a normalised measure of dispersion-the coefficient of variation-is preferable. The advantage of such measure is that it does not depend on the average level of ROC and allows testing for the long-term convergence trends. Figure 8 shows the coefficients of variation (δ) of ROC for each of the three country groups and for all countries. Between 1995 and 2007, the δ for all countries trends downward, decreasing from 0.53 to 0.38, or by 27%. The overall convergence of ROC is primarily the result of ROC convergence in LDCs and TECs. In both of these groups, the variation of national ROC was quite large at the beginning of the period but declined significantly by its end (see Fig. 8 ). In the TECs, the δ declined consistently between 1995 and 2005-from 0.56 to 0.35-but experienced a sharp increase in 2006 and 2007 (to 0.52) mostly due to the sharp ROC increase in one country, Azerbaijan. Excluding Azerbaijan, the δ for the TECs is 0.36 for both 2006 and 2007. In HDCs, dispersion of national ROC was small but convergence was not present-here the level of δ essentially stayed the same: 0.26 in 1995 versus 0.25 in 2007. Even though there is a convergence trend for profit rates in the LDCs and TECs, they remain more dispersed in these countries compared to the developed economies.
Looking at the determinants of ROC, it is clear that the main reason behind ROC convergence across countries is the convergence of capital productivity. During the study period, the δ for capital productivity decreased by one half: from 0.47 to 0.24. At the same time, the δ level for profit shares and relative price ratios showed no sign of decline. (See Appendix Figures 1-3) . In sum, our results largely support the Marxian profit rate convergence theory as applied to the global economy: average profitability of capital does converge as international capital flows increase. However the differences between the profit rates in richer and poorer countries remain too wide and persistent to speak of complete convergence.
Conclusions
This study estimated recent trends and levels in the average national profit rates for a broad sample of highly developed, developing and transition economies. Over the 1995-2007 period, profitability of capital in all groups of countries experienced substantial growth with the global capital-weighted average ROC increasing by approximately , 1995-2007 (1995 = 100) 50%. The main contributor to this growth in all groups of countries was the increase in average productivity of capital, measured by output-capital ratio. In developed and transition economies, the increase of profit shares in national income and the decline in the relative price of capital goods also contributed to profitability growth. In developing countries, profit shares and relative prices were relatively stable. Considering levels of ROC, its decomposition into profit shares, capital efficiency and relative capital price determinants indicates that the higher ROC in developing countries is explained by higher levels of profit shares and higher capital efficiency compared to developed economies. The relatively low level of ROC in transition economies is explained by the fact that the high average profit share level there is largely offset by low capital efficiency and the relatively high prices for capital.
Throughout the study period, national ROC in developing and transition economies demonstrated a trend towards convergence, reflected by the decline of the coefficient of variation. Although ROC in developed economies did not show similar patterns, the overall dispersion of national ROC for all countries decreased. The principal driver of profitability convergence was the convergence in output-capital ratios possibly resulting from faster dissemination of technology in the environment of globalisation. Table 5 . 'Global' return on capital, unweighted and capital stock weighted, 1995-2007 Rate of return Profit share Capital productivity Our results generally support the predictions of both Marxian and neoclassical theories: different pace of capital accumulation and increasing openness to foreign investment facilitate convergence of national rates of return on capital. Further research should look into the mechanism of profit equalisation, including relative role of domestic versus international investment, differences in human capital and production technology as well as institutional, social and political factors affecting profitability. , 1995-2007 (1995 = 100 )* *All variables are weighted as described in the text. HDCs, LDCs, TECs and all countries, 1995-2007 
Fig. 8. Coefficient of variations of ROC for
